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CH3O 
CH,0 



(57) [Claim (s )] 
[Claim 1 ] 

Following structural formula 




m. mm&T. immm. tmmm. am-^s 



Specification 

«i£=i 'J>7^-tr'^;Uh^>x:7x^— tf (ChAT);S 
tf(ChAT)M?S^ffl**L. BiaP9C0T-t?^yU=l 



So cyclic amine derivative which is displayed or pharma 
cologically acceptable salt salt is designated as the active 
ingredient , choline acetyl transferase activator for treat 
ment and prevention of disorder (However, activator whi 
ch designates disorder below as object isexcluded). 

Various senile dementia ; especially Alzheimer type senil 
e dementia , apoplectic stroke (cerebral hemorrhage , cer 
ebral infarction ), attention decrease, language disorder , 
desire decrease andemotion disorder , description inscripti 
on disorder , hallucination -delusion state , conduct fault 
, Huntington&apos;s corea , Pick&apos;s disease , lateo 
ccurrence abnormality . which accompany cerebral blood 
vessel disorder ;encephalitis sequela and brain characterist 
ic paralysis etc which accompany brain arteriosclerosis , 
head trauma etc 



[Description of the Invention ] 
[Field of Industrial Application ] 

this invention regards pharmaceutical which designates no 
vel cyclic amine derivative as active ingredient . 

{background and Prior Art which reach to invention} 

disorder which recently is based on choline acetyl transfe 
rase (ChAT ) activity decrease is observed. 

these inventors repeated diligent research then over long 
year concerning compound which possesses this choline a 
cetyl transferase (ChAT ) activation action. 

As a result, cyclic amine derivative which is shown with 
structural formula (I ) which isexpressed afterwards, anti 
cipated objective discovered fact that it ispossible to reac 
h. 

the compound of this invention which is displayed concr 
etely with below-mentioned structural formula (I ), it pos 
sesses choline acetyl transferase (ChAT ) activation actio 
n which is superior, the acetyl choline inside brain incre 
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(Di^m'^mizm$)}^j:mmm'^T^:ymmi^^ 



iti^m'^T^>mmi^^it^(Dmm^F^m\zf^ 



ased weight does, we have possessed largefeature that, a 
nd safety is high, value of this invention quite ishigh. 

the compound of this invention being something which is 

discovered on basis of the activation action of choline a 
cetyl transferase , makes cause is effective to treatment a 
nd prevention of various disorder (However, various senil 
e dementia ; especially Alzheimer type senile dementia , 

apoplectic stroke (cerebral hemorrhage , cerebral infarcti 
on ), attention decrease, language disorder , desire decrea 
se and emotion disorder , description inscription disorder 

, hallucination -delusion state , conduct fault , Huntingt 
on&apos;s corea , Pick&apos;s disease , late occurrence 
abnormality which accompany cerebral blood vessel disor 
der ;encephalitis sequela and the brain characteristic paral 
ysis etc which accompany brain arteriosclerosis , head tr 
auma etc areexcluded) where scarcity of in-vivo of acetyl 

choline therefore as central choline function, namely ne 
urotransmitter . 

Therefore, as for objective of this invention , effective n 
ovel cyclic amine derivative is offered to the treatment a 
nd prevention of disorder (However, various senile deme 
ntia ; especially Alzheimer type senile dementia , apople 
ctic stroke (cerebral hemorrhage , cerebral infarction ), at 
tention decrease, language disorder , desire decrease and 
emotion disorder , description inscription disorder , halluc 
ination -delusion state , conduct fault , Himtington&apos; 
s corea , Pick&apos;s disease , late occurrence abnormali 
ty which accompany cerebral blood vessel disorder ;ence 
phalitis sequela and the brain characteristic paralysis etc 
which accompany brain arteriosclerosis , head trauma etc 
areexcluded) of central nervous system especially as pha 
rmaceutical , manufacturing method of this novel cyclic 
amine derivative is offered, and it is to offer pharmaceut 
ical which designatesthat as active ingredient . 

(Constitution of Invention and effect} 

target compound of this invention cyclic amine derivative 
which is displayed with next structural formula (I ) or i 
s pharmacologically acceptable salt salt . 




CH2-{^N-CH2-^ ( I ) 



Sf^^cif mmi§.. mMik. w}z>)i. 



Regarding to this invention, phannacologically acceptable 
salt salt , you can list for example hydrochloride , sulfa 
te , hydrobromide , phosphate or other inorganic acid sal 
t , formate , acetate , trifluoroacetate , maleate , tartrate 
, methane sulfonate , benzenesulfonate , toluene sulfonat 
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e or other organic acid salt . 

Furthermore, because the compound of this invention has 
asymmetric carbon , enantiomer , optical isomer , diaste 
reomer etc can exist,but in each case is included in rang 
e of this invention . 

manufacturing method of the compound of this invention 
is thought various , but if you expressconceming repres 
entative method it seems like below. 




0 0 

II 

P-(0C,H,)2 



(H) 



0HC-^N-CH2-Q 



(III) 




N-CH 



(IV) 




«-(^N-CH2-^ ( I ) 
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-So 

HF). v/^'^L/^t^^UATSKCDMF). — 

hPj»«5^>. v;/^;ux;U7t^^vK(DMSO)<j:ir$- 
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Namely, you obtain compound which reacting, (wittig rea 
ction), is displayed the aldehyde compound which in pho 
sphonate which is displayed with structural formula (II ) 
isdisplayed with structural formula (III ) with structural 
formula (IV ) catalytic reduction do this nextand can acq 
uire compound (I ) of object substance . 

Case where Wittig reaction is done for example sodium 
methylate (MeONa ), sodium ethylate (EtONa ), t-BuOK, 
NaH etc can be listed as catalyst . 

this occasion for example tetrahydrofuran (THF ), dimeth 
ylformamide (DMF ), ether , nitromethane , dimethyl sul 
foxide (DMSO ) etc can belisted as solvent . 

In addition, reaction temperature gives result whose 100 
deg C extent isdesirable from room temperature . 

Case where catalytic reduction is done, result whose it is 
desirable touse for example palladium-carbon , Raney ni 
ckel , rhodium carbon etc as catalyst is given. 
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CHaO 



CH,0 




(V) 



0HC-<J^N-CH2-^ 



(no 



L D A 




N-CH 



(IV) 



CHaO 
CHsO 



0 

yy^CHa-^N-CH,-^ ( I ) 



JiS (r J: y >j ^ -t? A i; -f V ^ P e ;UT5 ^ J«^F 
Jf SL<l*3^-80 deg C <D'AmVCitl\Z± 



Namely, 5 and 6 -dimethoxy -1- indanone where it is di 
splayed with structural formula (V ) and the aldehyde w 
hich is displayed with structural formula (III ), aldol con 
densation is done with the conventional method , compo 
und which is displayed with structural formula (IV ) is 
obtained. 

Forming lithium diisopropyl amide in for example tetrahy 
drofiiran or other solvent with diisopropyl amine and n- 
butyl hexane solution , 5 and 6-dimethcxy -1- indanone 
where with temperature of preferably approximately - 80 
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deg C inthis it is displayed with above-mentioned struct 
ural formula (V ) it adds the this reaction . 

Next including aldehyde which is displayed with structur 
al formula (III ) reactingwith conventional method , to r 
oom temperature dehydration doing by fact that the temp 
erature rise it does, you obtain compound which is displ 
ayed with structural formula (IV ) which is a enone bod 

y- 

As another method of this reaction , both (V ) with it c 
an melt (III ) in tetrahydrofuran or other solvent , with 
approximately 0 deg C, by fact that it reacts with room 
temperature including for example sodium methylate or o 
ther base , it can produce even with method . 

That enone body (IV ) which is acquired with above-me 
ntioned manufacturing method was shown on description 
above compound which is displayed with structural form 
ula (I ) by reducing with similar method , can be acquir 
ed. 

Furthermore, indanone which it uses in manufacturing me 
thod A'-B, as starting substance use commercial product 
, or are produced by method below. 
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CHaO 
CH,0 



CHaO 



CH*0 




CH=CHCOOH 



H2 



CH,0 
CH»0 



CHjCHaCOOH 



CH.O 
CH.O 



CH2CH2COCI 



AICI3 



CH3O 



CH3O 
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( i ) 



0HC-(Qn-CH2-^ 



On one hand, it can produce aldehyde with method belo 
w for example . 



mMm 1 

Ba4'=3'J>7'-tr^;uh^>X35'x^— lf(ChAT))S 
Hefti'>^(D:^>i(Z»i:T^':/hJ}&lS(7)lii«JlS#BI 

eg C,5%C02-95%02-e7 SfffltS^Lfco 
^-f^7P:?U-h4^(D±$ft«iiS*fflfla<7> chAT J£ 



Namely as though it is a description above, compound w 
hich is shownwith Formula (i ) is designated as starting 
substance , starting substance which is made objective by 
making aldehyde this with above-mentioned method , ca 
nbe acquired. 

As [uitehhi ] reagent , for example methoxy methylene t 
riphenyl phosphorane is used. 

[metokishimechirentorifeniruhosuhoniumukuroraido ] With 
from n- butyl lithium , it forms methoxy methylene triph 
enyl phosphorane , in for example ether or tetrahydrofiira 
n . 

In this aldehyde can be synthesized with acid treatment i 
ncluding the ketone . 

In order to show usefulness of compound and its acid a 
ddition salt which are shownwith structural formula (I ), 
pharmacological test result is explained below. 

Working Example 1 

Measurement of choline acetyl transferase (ChAT ) activa 
tion activity 

culture of cerebral nerve cell of rat embryo and measure 
ment of choline acetyl transferase (ChAT ) activity in ne 
rve cell 

culture of cerebral nerve cell of rat embryo was done ac 
cording to method of Hefti<sup>l) </sup> and others. 

embryo cerebrum hemisphere of Wistar female rat 17 da 
y instar trypsin treatment was done, 

2 X 1 0<sup>6</sup> / you adjusted cell count 0.5 ml , 
added compound being tested simultaneously and moved 
to microplate , 7 day culture did with 37 deg C, 5%CO 
<sub>2</sub>*95%0<sub>2</sub>. 

It measured chATactivity of culture nerve cell in micropl 
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1) F.Hefti,J.Haytikka,F.Eekenestein,H.Gnahn,R. 
Heuman and M.Schwab,Neuroscience, 14,55-68 
(1985) 

2) F.Fonnum: J.Neurochem.,24,407-409( 1 975) 



1998-7-16 

ate according to method of Fonnum<sup>2) </sup>. 

1 hour reacting in nerve cell culture fluid including <sup 
>14</sup>C*AcetylCoenzymeA, under tetra phenyl boron 
existing it extracted <sup>14</sup>C* Acetyl-choline whi 
ch it forms with toluene ,measured with liquid [shinchire 
eshonkauntaa ], sought ChATactivity . 

As for ChATactivation action of test agent control % wit 
h you displayed. 

Result is shown in Table 1 . 

1) F.Hefti, J.Haytikka, F.Eekenestein, H.Gnahn, R.Heuma 
nand M.Schwab, Neuroscience, 14, 55-68 (1985) 

2) F.FonnumrJ.Neurochem., 24, 407-409 (1975) 

1 



it ^ m 


.x7a.^-4f(ChAT)sa 


Cone. 


% of Cent, 




IQ-'M 
lO-'M 
IQ-'M 


96 
114* 
118** 



±mmvh^zt. Rif±i^mmm^mti. firs 

t pass effect ^S:(tlC«. aoBSl^^tTtttcfe 
ttSSit^^T-^/zir^^. $5 lOOmg/kg Ja±T*Mm 



It made clear that it has possessed strong choline acetyl 
transferase activation action from theabove-mentioned pha 
rmacological example . 

the compound of this invention (I ) has choline acetyl tr 
ansferase activation action which is superior, main action 
-side effect width is large, action persistent is long, wate 
r solubility is high, atsame time with quite stable compo 
und , on formulation profitable, and the organism use rat 
io is superior, is difficult to receive firstpasseffect , it ha 
s possessed or other feature where at same time also mi 
gration behavior inside the brain is good. 

Therefore, objective of this invention is to offer novel p 
harmaceutical whichdesignates compound which is based 
on choline acetyl transferase activation action as active i 
ngredient . 

Furthermore, when toxicity test in rat concerning the co 
mpound of this invention , wasdone, severe toxicity was 
not shown with approximately 100 mg/kg or more . 

As for the compound of this invention , choline acetyl tr 
ansferase activation action is effective to effective disorde 
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r (However, various senile dementia ; especially Alzheim 
er type senile dennentia , apoplectic stroke (cerebral hem 
orrhage , cerebral infarction ), attention decrease, languag 
e disorder , desire decrease and emotion disorder , descri 
ption inscription disorder , hallucination -delusion state , 
conduct fault , Huntington&apos;s corea , Pick&apos;s di 
sease , late occurrence abnormality which accompany cer 
ebral blood vessel disorder ;encephalitis sequela and the 
brain characteristic paralysis etc which accompany brain 
arteriosclerosis , head trauma etc areexcluded). 

As for effective , acetyl choline inside brain you can thi 
nk choline acetyl transferase activation action of the com 
pound of this invention thing which is based on increase 
d weight being donein these disorder with above-mention 
ed action. 

When the compound of this invention you use, as these 
pharmaceutical it is prescribed by oral dosage or parenter 
al administration , but usually it is prescribed injectable , 
suppository or sublingual tablet or other parenteral admi 
nistration such as intravenous , subcutaneous , intramuscu 
lar by. 

dose extent of disease ; differs in types etc of property , 
preparation , types ;active ingredient of time , spacing , 
pharmaceutical formulation of age , gender , body weig 

ht , sensitivity difference ;administration method ; dosage 
of patient , especially is not limited. With normal adult 
per 1 day approximately 0.1 - 300 mg , preferably appr 

oximately 1-100 mg , being able to boil in usually 1 

day 1~4 times , it prescribes this. 

In order formulating to do the compoxmd of this inventio 
n , it makes injectable , suppository , sublingual tablet , 
tablets , capsules or other drug form with conventional 
method in technical field of formulation . 

When injectable is manufactured, it adds pH adjustment 
agent , buffer , suspending agent , solubilizer , stabilizer 
, isotonic agent , preservative etc in accordancewith nec 
essary for main agent , it makes vein , subcutaneous , i 
ntramuscular injection agent with conventional method . 

At that occasion also it is possible to make lyophihzate 
, with conventional method in accordance with necessar 

If example as suspension is listed, for example methylcel 
lulose , polysorbate 80, [hidorokishiechimseruroosu ], gu 
m arabic , traganth powder , [karubokishimechiruseruroos 
unatoriumu ], [poriokishiechirensorubitanmonoraureeto ]etc 
can be listed. 

As solubilizer , for example polyoxyethylene hydrogenate 
d castor oil , polysorbate 80, nicotinic acid amide , [pori 
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1 

1 -'<>i?;U-4-C(5,6-*:? y h+'>- l-'05''>'l^)-2--< 



0 




OHC^N-CHz-Q 



okishiechirensorubitanmonoraureeto ], tuna goal , castor o 
il fatty acid ethyl ester etc can be listed. 

In addition as stabilizer , for example sodium sulfite , so 
dium metasulfite , ether etc, can list for example methyl 
p-hydroxybenzoate jp8 jpll , ethyl p-hydroxybenzoate j 
p8 jpll , sorbic acid , phenol , creso) , chloro cresol et 
c as the preservative . 

(Working Example (s )) 

Following to Working Example below, furthermore you e 
xplain this invention concretely, but as for without being 

something where technological range of the this inventio 
n is limited in range of these Working Example it is not 

necessary to say. 

Furthermore, value of nmr shows measured value with al 
1 free compound in thebelow-mentioned Working Exampl 
e . 

Production Example 1 

1 -benzyl -4- { (5 and 6 -dimethoxy -1- indanone ) - 2 
- [irideniru ] } methyl piperidine *hydrochloride 



• HCl 



(a ) 1 -benzyl -4- piperidine carbaldehyde synthesis 



•YK 26.0g ^^7Kx— 200ml icSJS^i^-, 1. 
6M n-:?^>UU^'^A^4^t^->?§;«*^aiCT 

^sicT 30 ^rumnLfz^. o deg c lc?^^^p 

L. i-^>v;u-4-e^UK:> i4.35gC7)^7K:i:— 

;U 30ml /^J^g-JPJ^tca 



[metokishimechirentorifeniruhosuhoniumukuroraido ] Suspe 
nsion doing 26.0 g in anhydride ether 200ml , it dripped 
1.6 Mn -butyl lithium hexane solution with room tempe 
rature . 

With room temperature 30 min after agitating, it cooled 
in 0 deg C, 1 -benzyl -4- piperidone 14.35g added anhydr 
ide ether 30ml solution , 

3 hours after agitating, insoluble matter was filtered with 
room temperature , the filtrate vacuum concentration wa 

s done. 

It melted this in ether , extracted with 1 Nhydrochloric 
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tZo 



!t*» 5.50g(lR^ 33%)^t#fco 

Ctt^y^iy— ;U 40ml ICJS«L. IN i&m 40ml 



4%)^;atti|*ia<tLfct#fro 
■$J^^iC;C,3HnNO 



• ^H-NMR(CDCl3) (5 ;1.40^2.40(7H,m). 2.78(2H, 
dt). 

3.45(2H,s). 7.20(5H,s). 9.51(lH,d) 
(b)l-^>v;U-4-C(5,6-i/7th4^V-l--f'>'S^/>)-2 



^7KTHF 10ml 43[Cv-fV3^Pt:>'UTS> 2.05m 
1 $»P^s 5F»blC 0 deg C \ZX 1.6M n-3^^;U'J 
T^t^A^^^-y-^J^T^ 9.12ml ^m^tzo 

0 deg C ICT 10 ^mni^fzm. -is deg C ST* 
;'%SPL. 5,6-VP<h^v-l-'f>5»?^/>2.55g(Djft7K 
THF 30ml?§J«<t-^+-y-y^;U7^X7t^yU75K2. 
31ml^iP;S_/co 

-78 deg C IZX 15 ^mWLfz^. {eL)X*mfz 1- 
^>v;u-4-e^U'y>:^;U7KZ>L.rtK 2.70g (D 
m^K THF 30ml ?g;«$-*P;^fcc 

mmm^^mLtzo 



W«B*t&*P:fei£7Klcr^?tLyco 



acid . 

Furthermore after making pH 12 with sodium hydroxide 
aqueous solution production liquid , it extracted with met 
hylene chloride . 

After drying, vacuum concentration it did with magnesiu 
m sulfate , it refined residue which is acquired with silic 
a gel column , acquired oil 5.50g (yield 33% ). 

This was melted in methanol 40ml , 1 Nhydrochloric aci 
d 40ml was added, 

3 hours heating and refluxing after doing, vacuum conce 
ntration it did, in water after meltingdesignated residue a 
s pH 12 with sodium hydroxide aqueous solution product 
ion liquid , extracted with the methylene chloride . 

With saturated saline after washing, it dried with magnes 
ium sulfate , vacuum concentration didand it refined resi 
due which is acquired with silica gel column , designate 
d title compound 2.77g (yield 54% ) as oil it acquired. 

* molecular formula ;C<sub>13</sub>H<sub>17</sub>NO 

* <sup>l</sup>H-nmr (CDCl<sub>3</sub> );de; 1.40 - 
2.40 (7 H, m ), 2.78 (2 H, dt ), 

3.45 (2 H, s ) 7.20 (5 H, s ), 9,51 (1 H, d ) 

(b ) 1 -benzyl -4- synthesis of { (5 and 6 -dimethoxy - 
1- indanone ) - 2 - [irideniru ] } methyl piperidine *hyd 
rochloride 

It reacted this under argon atmosphere . 

In anhydrous THF 10ml furthermore 1.6 Mn -butyl lithiu 
m hexane solution 9.12ml were added with 0 deg C incl 
uding diisopropyl amine 2.05ml . 

With 0 deg C 10 min after agitating, - it cooled to 78 
deg C, 5 and6 -dimethoxy -1- indanone 2.55g added anh 
ydrous THF 30ml solution and hexamethyl phosphoramid 
e 2.31 ml . 

- 15 min after agitating, 1 -benzyl -4- piperidine carbald 
ehyde 2.70g where it acquires with (a ) the anhydrous T 
HF 30ml solution was added with 78 deg C. 

temperature rise it did gradually to room temperature , it 
separated organic layer furthermore 2 hours after agitati 
ng, including 1% ammonium chloride aqueous solution w 
ith the room temperature . 

water layer was extracted with ethylacetate , ftjrthermore 
organic layer which isadjusted was washed with saturate 

d saline . 

After drying, vacuum concentration it did with magnesiu 
m sulfate , it refined residue which is acquired with silic 
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— ;U=500:l~100:l)l:ir5BtS!!Lfco 



a gel column (methylene chloride rmethanol =500:1~100: 

1 )• 

vacuum concentration after doing eluate , it melted resid 
ue in methylene chloride ,furthermore vacuum concentrati 
on doing including 10% hydrochloric acid -ethylacetate s 
olution , it acquired the crystal . 

recrystallization it did this from methylene chloride -IPE, 
it acquired title compound 3.40g (yield 62% ) whichpos 
sesses following property . 









♦melting point (* ); 237 - 238 (Disassembly ) 






■7C3fe^J^#fffll:C24H27N03-HCli:LT C H N 


♦As elemental analysis values ;C24H27N03^HC1 CHN 


SlwfiS(%) 69.64 6.82 




3.38 


theoretical value (% ) 69.646. 82 




3. 38 


ll;Sl|fll(%) 69.51 6.78 




3.30 


actual measured value (% ) 69.516. 78 




3. 30 








Working Example 1 







CH,0 




CHa-^N-CHa-^ • HCl 



CH,0- 



non ) -2- yl ♦methyl piperidine ♦hydrochloride 



mi^m 1 

-Ct#?>ttfc l-K>i;;U-4-C(5,6-i;;>th+v-l-'f> 
'J ^=Lj\,'}y^^j\,\z^^J v> 0.40g ^ T 
HF 16ml iZ^^ML. lO%/^^V'5A-0g* 0.04g 



Production Example 1 

So 1 -benzyl -4- where it acquires { (5 and 6 -dimethox 
y -1- indanone ) - 2 - [irideniru ] } methyl piperidine 0. 
40g was melted in THF 16ml ,10% palladium -carbon 0, 
04g was added. 

6 hours hydrogenated after doing, catalyst was filtered w 
ith room temperature ambient pressure , filtrate vacuum 
concentration was done. 
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It refined this residue with silica gel column (methylene 
chloride :methanol =50:1 ), vacuiun concentration after d 
oing the eluate , it melted residue in methylene chloride 
, furthermore vacuum concentration doingincluding 10% 
hydrochloric acid -ethylacetate solution , it acquired cry 



tZo 



recrystallization it did this from ethanol -IPE, it acquired 
title compound 0.36g (yield 82% ) whichpossesses folio 
wing property . 



■MiSrC);211-212($^«) 



*melting point (* ); 211 - 212 (Disassembly ) 
•7n*$)^#fM;C24H29N03-HCli:LT C H N 



♦As elemental analysis values ;C24H29N03*HC1 CHN 



69.30 7.27 




3.37 


theoretical value (% ) 69.307. 27 


3. 37 


|l5RiHi(%) 69.33 7.15 




3.22 


actual measured value (% ) 69.337. 15 


3. 22 
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